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(57) Abstract: A combustion efficiency improvement device provided in a fuel delivery pipe has a tubular case body whose both 
ends are closed and inside which an improvement chamber is provided, the improvement chamber having an inner diameter that is 
several times as large as that of the fuel delivery pipe in which the combustion efficiency improvement device is provided; connec- 
tion pipes for inflow/outflow which pipes are installed at both ends or at portions near both ends of the case body and connected 
to the improvement chamber of the case body and to the fuel delivery pipe; and a fuel improvement device having a pair of sup- 
porting plates, a supporting body, supporting bars, and a large number of fired objects of a crescent-shaped cross-section. The pair 
of supporting plates is received in the improvement chamber of the case body, has a large number of holes formed in them, and 
is placed at portions near both ends of the improvement chamber. The supporting body is fixed at both ends to substantially the 
central portions of the pair of supporting plates. The supporting bars are each supported at both ends by the pair of supporting plates. 
The large number of fired objects are individually installed on the supporting bars and produce far-infrared rays and negative ions, 
where each of the objects has formed in it a supporting bar insertion hole of a size causing a gap for fuel inflow to be formed at 
the outer periphery of a supporting bar. When fossil fuel to be delivered to an engine or a combustion device is passed through the 
fuel improvement device using the fired objects that produce far-infrared rays and negative ions, the fuel is completely combusted 
to improve fuel consumption and to reduce black smoke and exhaust gas components such as nitrogen oxide, particulate matters, 
carbon monoxide, hydrocarbon, and carbon dioxide. 



WO 2007/015295 Al I lllll llllllll II llllll llllf lllll lllll llll I II III lllll lllll lllll Mill lllll llll lllllll llll llll llll 



OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 2 KRl/ffeOTlSIIlC-O l^X I*. %.ffl§£?r£ HZ> 

MR, NE, SN, TD, TG). &PCTii -tf v h 0>#Iilct-SSt $ tlT KiBSli 



WO 2007/015295 



1 



PCT/JP2005/014191 



m m * 

[oooi] te^i?^mmmmimffi£ti%4k^m&<Dmm®m&&mL>x, ®m 

[0002] g »]*(D3i^^^(7)^i|(D3$C#^bT, l^y^l^/WjJy, 

[0003] ^^^(D^^^^f^+^^^^^^^^^^^Qfc^^^-f, 

[0004] *mwte&±<D£?%:$£te<D%ij&iz.m^ ^i^>^mmmz&%i£tiz>4&6 

[0005] *^Bj(DtiffB^e>i^^(D(^^ @ mtmm^wmm^mm^mummtmb 
v&fr j &xm&b, xv^^mb^K^xh^o 

[0006] _hfB g W^jt^-r^fc^ fc, «HK ttxy^ligg(^^/^/^L 



WO 2007/015295 



2 



PCT/JP2005/014191 



x^^mnm^u^^m^titmmmm^cmmm^^^x, mmmmm 
[0007] &s±(Dtmfrbmbfrts£?\^ ^mm^h^xm^mmi-^m^mhn^o 

[0008] (l)»^3fc#^^ft^lt^ 

^u^m^m\^mp^WM,xmmx<^mn(D^m^m^t^x^ 0 



WO 2007/015295 



3 



PCT/JP2005/014191 



[0009] (2)ffrfE(l) Wo-C, ^-^0&|lrtlu-»©5i«l«SI^5^tlfc 

[0010] (3) HtffE(i) icfco-c, »4tt*^^°^Si-§fctt-e^(D-c\ ^M^mUir^ 

[0011] (4)M^2«tE(i)~(3)<kiii#^m^#^§^^^, ^-^^rt^aii-r 

[0012] [01]^5l!^Ji-r§fc^(Z)^^(D^l(D^^ffl^(D|aP^|l| o 
[02]^0J^Ji-r§fci?)^^^(D^l(7)?f^(DiEffi|l| o 
[03]H2(D3-3^^f^5ifaHo 
[04]H2(D4-4^^fp v 5ifffiHo 

[Bl5]^0j!^*i-§^i6(Z)§:^(D^l(D^<D^MIilE| o , 
[|El6]«0j!^ife«/cfe(D§:^(D^l(D?f^(D«^(DiEffilE| o 

[El7]^0J^«i-S/ci6(DS^(D^l(D^(D«^(Dif®Elo 
[El8]^K£ll;^3/c^<D;*:&(Diri^ 



WO 2007/015295 



4 



PCT/JP2005/014191 



m 1 3] m i 2<d 1 3 - 1 3is$LKt&5 mmm 0 



mm 



[0013] 1, 1A, IB: 

6, 6A:^r— J*;fcfts 
8: MSB, 

12, 12A, 12B:^— ^f$, 
13, 13A:; 
15, 15A:^#«, 

19:3l^-#A?L, 



3:M^>^\ 

9, 9A:^Ag»^f:A 
11, HA:TOf£, 



1=1 >i 



14:?L, 
16:^##:, 

18:tffEAI^, 
20:^^ o 

[0014] j^t, mmiz^ir*mw&mMirzftit><Dm& i <D]&m£.y, *mw&mmmw 

[0015] mi^^m8K7j<ir^mM^MMir^f^<Dm^mi<DMm^^^x, ltti 
bftZfr— *W-I2b, ^(D^r— ^f*l2rt^#tbBTfg^M$n«^l-gfe#*l3^-e 



WO 2007/015295 



5 



PCT/JP2005/014191 



[0016] BffiEM3fe#*i3{»iB^— xm2<D&mM5fo<Dmm^<9<DMmz.mm£ 

i-3^fi-ete3{@(£>3d^— 17, 17. 17£, Z.<D3BCD3igf^— 17, 17, HK^tfl 
^tlMtttfhtlf^ gu£#^-17, 17, 17(D^MI$|5^»«AI^^18^^C?) 
A#$<^^-#A?L19^^£^ 

[0017] ffrfB^#)20«Bl6*Dj:tJ?|i|7i^i-J:5^, ifffiH 0 ^ ^^j^^n^o 

-e, mx.\^(DUMtm^mt. ^v^^»$m25 g , ^^i5 g , ^^2o g 

, BJ#^40g, fc/k^40g, *®^45g, ^540g, h/wy^60g, ^Hf^/Z^^l 
Og, -e^i/^AlOg, 7^-A15g^S»(4^ci^)^-e^#bT«r^-C 
SM(1200°C)-ei5B#P^j£U i©M»^^#LT»»Mfeimo 

#C^, ^5g, iBlOg, ^v^5g, T/V^^15g, |£3g, XUffl^VirlOg, 
^X35g, IP35g, -^#V20g, ^^*^10g, -fe^— i^5g, ^E^15g, 

feMi^^n^) ^t°^5oocct^bit^»A^Tit#bT, mwm?ti¥z> 0 

L^3#, ^Pi±ig^tt)fB»«^^tt)?Eit#^^AtLj;<it#L, lO^jEf- 
#PJEU 140°C^iif^i-§^M#^#:(^7^^)^bT, iSHP^^ttt 

iPJE, Mb-C^Lrt«^J20^i-S^<k^J:«9, tBi^«^tLt, 

[0018] ±fB«j^«^*gfe#iggi«^^^2(D!iK»]^j; ( 9, mm^tsfrh^m 



WO 2007/015295 6 PCT/JP2005/014191 

#:12A£, M^20^|WICW«^^bfc##:fil(Dai4^^$tL^->^(D^ 
mm-frW A 1 3 A^ffl V >-C«j^bf' 1 A^LTfc , till B«§ K £H 

[0021] mi2te\^mi4ic^i-^mji&mMir%fcfr(DM3<vftm^te\^x^ mm^m 
^—^m2B(D-m^^<D^mm\z.mm^^9^m^m^x\ ^cox^m^ 
[0022] t£$s, mm^mm^mmir^fc^<D^Mmx^—^^F]n^m^m^titc 



WO 2007/015295 



7 



PCT/JP2005/014191 



^^^mmmm^m^^xhmm^mm^mbti^o 
[oo23] ^mwtemm^&wmm&m&irzmMxmmztiZo 



WO 2007/015295 



8 



PCT/JP2005/014191 



-f<D ftm^m<Dmm<v*:%£<D ^(D^cm^mm^tifc mm 

^<Dfflmv>3m'*~ ttfi^nfflttfbivJt^ m^n^—^mn 
Kmrn^mAmm^^^A^^m^-mA^mm^tit-mm^ b m Km 

^mmmmx(Dmmm^^m^m^b^x^x^mmw^<4y p ^m^ 

m<vffiAm$&^%A^<v^^-WAJLmm£n, ffiAimm^btezx 
m^mb^h^mn^WMbxmm^tc^b^wmbir^mm^m^cmmmo 



1/13 

WO 2007/015295 PCT/JP2005/014191 





2/13 




3/13 



WO 2007/015295 PCT/JP2005/014191 

[03] 




4/13 




5/13 




6/13 



WO 2007/015295 PCT/JP2005/014191 

me] 




[TO 



20 



8/13 



WO 2007/015295 



PCT/JP2005/014191 



[09] 



CO -- 



< 
LO 



o 

CSJ 



CO 



< 

CO 



o 

CSJ 



< 

LO 



CO 








LCD COjUTL 

n i r M 

"CUJ!! 



II 

__IJ 



'f 



TTl , 7 it, 

III l lit I \ 

! ! M/ ! ! N 



\l' i" l \ 

I: Im/ ?: ■ 



/ Ml l \l / T»- J,, \ 

7 Fi~ T T7 ?r • V I 
/ in i \i ' Hi i \ 



hi i x i / in i x 

!■■ ! \i/ -\— 



Tl i "I " 



JL...QtXiiL 

il i i ii 



v, 




O 
CSJ 



CO 



CO 



o 

CSJ 



o 

CSJ 



9/13 



WO 2007/015295 PCT/JP2005/014191 
[010] 




10/13 




11/13 



WO 2007/015295 



PCT/JP2005/014191 



x r 



CO 



LO 



O 
CM 



CO 



< 

CO 



CO 



o 

CSJ 



CO-- 

I — - 




T, — 

f SI I 1 
#— 3 1 »n In 



/ Hi' v i ' li i ■ v 




:lJU--il-4*-~ 
ii-^i-J^ 

/ l'l I \l/ |H 1 

il-J=i-il->i- 

mm 

7 jn^- i 7"" irr t 



7"- rr t -v- -f- 7* m- t 
/ '!' 1 \«/ 1 - 

i i 




------H 



£1 



n 



o 

CM 



CO 



___co 



o 

CM 



o 

CM 




12/13 



WO 2007/015295 
[013] 



CD 



PCT/JP2005/014191 




13/13 




INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
F02M27/04 (2006 . 01) 



International application No. 

PCT/JP2 0 05/014 191 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
F02M27/04 (2006 . 01) 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Toroku Jitsuyo Shinan Koho 1994-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RETEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 4-321765 A (Kabushiki Kaisha Chikyu Kankyo 


1 


A 


Kagaku Kenkyusho) , 


2 




11 November, 1992 (11.11.92), 






Full text; all drawings 






(Family: none) 




Y 


JP 62-138587 A (Takemitsu YAMAGUCHI ) , 


1 


A 


22 June, 1987 (22.06.87), 


2 




Full text; all drawings 






(Family: none) 




Y 


JP 4-505788 A (Wribro Ltd.), 


1 


A 


08 October, 1992 (08.10.92), 


2 




Full text; all drawings 






& WO 1990/014516 Al & EP 399801 Al 





I I Further documents are listed in the continuation of Box C. I I See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered to 
be of particular relevance 

"E" earlier application or patent but published on or after the international filing 
date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 

"P" document published prior to the international filing date but later than the 
priority date claimed 



Date of the actual completion of the international search 
01 November, 2005 (01.11,05) 


Date of mailing of the international search report 

15 November, 2005 (15.11.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (April 2005) 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&" document member of the same patent family 



mmmm^ PCT/JP2 0 0 5/0 1 4 1 9 1 



a. amam-rz&cafm mmmvxm (ipo > 

Int Cl. 7 PQ2M27/04 (2006.01) 



p*srfTofc*/j^iRst«. mmm^m (ipo ) 

Int.Cl. 7 F02M27/04 (2006.01) 



B *HHfflSfS6^« 1922-1996$ 

e ■^.m^mmm^m^m 1971-2005$ 

a*mnmmm&s5i2:& 1996-2005$ 

B*SS»Hffl*f364** 1994-200 5$ 



^ =f y — * 






Y 


JP 4-321765 A (^^frjfcifcgm^^SEM) 1992.11.11, £3t, j 


1 


A 




2 


Y 


JP 62-138587 A dJUPjifcft) 1987.06.22, ±^ (77?P- 


1 


A 




2 


Y 


JP 4-505788 A ( y Hr^K) 1992. 10. 08, ^3C N & W0 


1 


A 


1990/014516 Al & EP 399801 Al 


2 



5 AS* (SSSrfti-) 
roj nSBJckSW^ t£ffl, Jg^Jc^&i-SASfc 
rpj H^tHliBtff-C% j3>o&5fctt<73£3iwX^&-5ttJf© 



r&j in— h7 



fI3fe B $ lz<&m £ tvtzXHfcXibi X 
75D — Xltt 



0 1. 1 1. 2005 


1 5. 1 1. 2 0 0 5 


B&mmtiT (isa/jp) 

§flig#-5§- 100-8915 


WWM^ 3T | 9 3 3 3 


fell Ei£ 

03-3581-1 101 rtHI 3 3 9 5 



PCT/ISA/2 10 (|2^-^) (2 0 0 5$4J3) 



